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P50 48 F I A8 R 3 B I 2 T
HEPRIR SR, ERAANTH &AW P 2R
BB RS, AT 55 B R U AL B
TR PR B R B S50 E 50 Z — (Nakayama
& Martini, 2011), - HIBFFEH R T HE A £ EE
E D N/ R RE LR S R TN IN E R Ay (G R B
), HEEHRRFIEMIETEF R T AT
H AR 35 A 22 1 HE 5 73 25 H ok ) HL Il (Treisman
& Gelade, 1980). 4 KHAYRTFH T 4675 B AlTTIZIE
AWFFEAMNTUTTERRBE th i R H AR, PLSEBA
2 555 19 R H 81 (Eckstein, 2011),

10 24K, AMIFG T ICIZ S &R
FY 38 HAE (2 L5 CFE Kristjdnsson & Campana,
2010), EAWIFE AR, 1CIZI2 M8 R
N ZE (A Kristjansson, 2000; {H . Horowitz &
Wolfe, 1998), F¢HlJ&1E 5114 (Hout & Goldinger,
2010, 2012; Howard, Pharaon, Korner, Smith, &
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Gilchrist, 2011; Solman & Smilek, 2010; Vo &
Wolfe, 2013). i X i |4 (Castelhano & Henderson,
2007; Droll & Eckstein, 2008; Ehinger, Hidalgo-
Sotelo, Torralba, & Oliva, 2009; V6 & Henderson,
2010)Lh K TAEiC1Z(Anderson, Vogel, & Awh, 2013;
Hollingworth, Matsukura, & Luck, 2013; Oh & Kim,
2004; Solman, Cheyne, & Smilek, 2011; Woodman &
Luck, 2004, 2010; Woodman, Vogel, & Luck, 2001)
By o X8 8 R R SR> A B EGE ), Hoh TARE
PCAER AR 2R BN IS SZ W3 0 G o

Baddeley b H:[F 5 RGe 42 I A T TAEIC
1) 2 o AL, # TAEICIZ R G5 i e T &
e, WEE IR S B ANE R ds 4 DT R A,
A Zs Bl PRI S TARIE1Z, FT 4040 & AR T
YEIC AR ZS (8] TAEIE1Z (2 ILEER: Baddeley, 2003,
2012), —SERIFFERE AN 3K A 18070 2 AH L 57 Y
(I0: Klauer & Zhao, 2004),

CL A W58 & R L2 T AR IR AT 55 A ot 48
FAE S5 S G 1Y BUE 55 T A 2 TAR SIS Et%

* AR S AR SO S BART SR E (J13WHO7) . IR+ R GRS M R R i g S e i | L IR
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SR FAT 55 (LA BE . BB S N TR R 52 5
MoBh s R R T 9, SRR B, AN TAEIC
AT 55 S X T H 25 (A1 B 14 A8 1k 6 5% (25 1) TAE I
JCAT 55, LAR 15 FR s 1) 7 380 30 2 %) 30 H 240 114 728
e g2 (AR 2 [0 TAEIEACAE 55, AT IR & A 1 2k),
AL A HIRAT T IR MG (A5 bR N8 R
o7 BT IE B 58 B B AR F e g B A 1 R I &R
%t (Oh & Kim, 2004; Solman et al., 2011; Woodman
& Luck, 2004; Woodman et al., 2001)iZ45 156 A
2 25 B) 07 BOE 2 75 IR 11 338 2 X 4% GE A e 18 R
1B 55 W LG ™ RS2 o 2 R R v 48 2R 1 8803 CR
B2 0E I -1 R A A R/ R RO ROR: TR IL
Treisman & Gelade, 1980)# 474 Arif & 8: 5o
HORAFA L, 25 8] 7 B PR AL GE L v 48 R AT 55 1Y
ORI BAR 3R ) A 22 (Oh & Kim, 2004; Solman et
al., 2011; Woodman & Luck, 2004; Woodman et al.,
2001), SRR A S S5 A58 & B, mra (L
YEiCAZ ) B E K X, Goldman-Rakic, 1996)3Z i (144
FARNME 52 A R 2 (W] 48 2 B A5 A W22 Ak Ot s
AR R Z ORI TARICIC ) IR RS, |
fiE 56 BUA% 2 H AR AN AR (i A] B4 A B e 12 4
B H #2248 24T 55 (Rossi, Bichot, Desimone,
& Ungerleider, 2001, 2007), Bfi)5, Woodman, Luck
F1 Schall (2007)%& B3 T AH R A9 SE 56 X A3t
HATOESR, SR, NEMERBAREGEL, &
RS T A RS W AR T e 8 &
TR AR RPCR X~ b5 b, R AR
B, ARBEERABFMF T RAEERAR, Y
KK A R AR AW GRS, 2R SEIF T i
RECEW AR T IR T, d e ar W& A& T
VEAC AL 72 A5 WAL G A v 48 AT 55 W RO 7™ A 5
DU TSV )48 R H AR 5 A=Ak

R T A e B AR SRR, AR R R s is T
A8 R AT B ST © T IR IR S B S s 4
RAE S M W IR B (= UW: Wolfe, Alvarez,
Rosenholtz, Kuzmova, & Sherman, 2011; Wolfe, Vo,
Evans, & Greene, 2011), EAWITEMH, H35t
AT 55 FE Ge I vE 48 RAT: 55 7E 48 b RL 5 T A7
TEERKIN2E S, EHIRI WA O G
FAT 55 A R e A AT R O R Y, e FE ALY
T H BEAL A3 A 2R 1117 523 5748 2R AT 55 108 0
AR B — W3 ORI ZS [ 2548, il B0 B o
RE I A2 T T 2 5 R AR W A (TE A P AS () 48 B2 1) R AT
) 1) R S e B — 2 I8 SO R AL . @QFL et o

FRAT S 09 B AR E e, iy HRAA B0 0 SOk
FRAE, U E ARSI AN 75 SR B 25 1 048 2% 1 T
WA E ;RS R A RAT 55 1 AR ELE
SR IRN, WY R IE AL, T AT
o B AT — & WA E 1F, TEAET 2R 3K B An )
BT X, DR H AR S A T IX
51 JF K (Hollingworth, 2012). #2181 22 5 i 45
50 e A0 48 AT 55 RN LS50 3 A R AT 55 1
RZIAFTERE BRI 25 AR AA KM= T
VEICAL AL GEAL B8 48 RAT: 55 BTN 32 W A7 7 >R
LS5 8 R AT 55 Bt — 20 B4R .

B WL R, 5200 H S0 S R AT 55 SR
A2 F 245 B br A A9 B AR L 2 7 (Bravo &
Farid, 2009, 2012; Malcolm & Henderson, 2009,
2010; Reeder & Peelen, 2013; Yang & Zelinsky,
2009) . 1% & 7 5% i [ 14 A58 1 L & (Henderson,
Chanceaux, & Smith, 2009; Rosenholtz, Li, &
Nakano, 2007) 137 5 1% 3% (Brockmole, Castelhano,
& Henderson, 2006; Malcolm & Henderson, 2010;
Neider & Zelinsky, 2006),

IR AR AR AT 55 AT RORETE R B, HAs
B ) BAAR L TR REAS R Ge s | S48 R, H ARt
1) EL A A 8 i 4 2R S oy R A B (9 2 Wolfe,
Horowitz, Kenner, Hyle, & Vasan, 2004), F| ] E5C
SRS HEATHII R WA LML, Hirk
F N R I 48 R I B T H PR R S SO I Y
18 &} A (Bravo & Farid, 2009, 2012; Malcolm &
Henderson, 2009, 2010; Schmidt & Zelinsky, 2009),
Xof H B AR AR AR 1 B AR AR B AR TR A AR
WX BRI R R gt B ik, B2 B ARB AR 1 B4
fEFE BB S s TAR ISR Bl il R
BRI A Tk — 2L R

82 T B 20 (8RS RN
RGN DEAE ZRAT 55 BB — D EH B R SRS
Y gk o RS R PR G X — 8, —
BERIF 5 i Hh R P AL TR WL B2 e AU 1% e il vt 18
FALF RS KD, WG IR AL T AL
T AR 22 B 0 E A H 9 s B 2H 214 L SE AR
ST B — PR & (Rosenholtz et al., 2007), Bfi)5
BT E BUE T 32X #4715 098 20t (Henderson
et al., 2009). FAMIT AN, Fifi 5% 8 L b TR
HLEE 38 m, RGO 5 T (Neider & Zelinsky,
2010, 2011), AB4, scmm iR ELE 26 <
P S AR T O B 9237 R R BTN
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Me] -, 35 B — 2P AR T o

S 2 48 2% N7 B LE 5 238 I AN R s I b i
WA R R, RFRATRT IR ShEOR, A5 4w
N HJ 2 (Castelhano & Heaven, 2010; Castelhano,
Pollatsek, & Cave, 2008; Malcolm & Henderson,
2009, 2010), KRR R K 3 A Hr B O GhR B
B, s AR 2% 1 T 5 R B 5 — > T A R
] 1a) b, B E O IR B I, @ BL, 248 M
TR BT 46 2 & UG O R H bR Z Bl a); ©)
BIANRY B, 248 N WTE IS &R B AR I b6 280 1A
U B KON Z [A] R E], S T R I A 2
AR H bR B R] A BEiE i 3 A Hr B 4
BE A% TR 40 PR i L2 T AR IZ 0 B S 3 s bt
RGP

25 LRIk, AW 2R A TARCICAE 55
S 5 RAT S5 A EE B BUE 5552, B4
25 AR ICAZ 7 4800 1 52 37 5 48 R AT 55 B3l 32 i
P, (R R AR A R bR 28t . H AR
M i) B AR B D R 48 2% 37 55 1 T 1) A o TR L
FrE BRI . BRI O TARICIC 8
(B35 725 [1] 57 80R 5 4 671 280 %o L S 1 S 48 R AT 55 AL
B 1Y 52 W) 55 %A% GE R 8 48 R AT 55 LG Y R 2
AATE], Rk R AR AR HARBR Y B
AR B2 DL 2 48 2% 37 5 1 T 400 9 R 6L B 2 7 2
IR BERZ M QLA TAEIC I T 2 (G435 2 a] £ 2R
AR LS 5 8 RBCRE R S L S R
R 2 A AR ] R R B AR AR
H brB A i B A A R B DA K 49 2% 37 S5t 1 i 1) AL o

RO R 21 X LE 5

2 ik
2.1 #ik

PEHL 96 AABIEMMRAECEE 18 45 Lt
78 ZSINZL K . SINHE N EHFER R 20.77 %,
PRUEZE A 1.56, M1 8% IEAL T IE &, b IEH,
FrA S INE B ARSI R L5, SR E5 1S 45
T
22 KN

SEE R R BAE 17 T R b, BRRESY

HEE R 1024 x 768, kil Hi 2K 75 Hz WIER 75 cm.
& H Eyelink 1000 (SR Research, Ontario, Canada)iR
SRR B 8E, SRR 1000 Hz, F]MH
E-Prime 2.0 Zm A2 S0 AR .
2.3 ZIEEE KRR

TEREA SR R, A ORI K
{6, (RGB: 147, 147, 147) 54 Lo AW I 3 Fh
1£55: 2RI TAECIZAES . BIR TARCIZES A
S AR REATL 5 o

25 (8] TARICAZAT 55 i de 2kl ic fE Bt 4%
2 44 2B T (S ] Zhang & Zhang, 2011)
()23 [l ', [EFE 5000 ms J5H#EATICAZMR, B
B —A B )THE 3000 ms, TR PR AE I E]
BP9 W2 7 A JIT AE B 7 SR A R WA e
4 NLE P —A o TTHFITHE R /NER 46 px x
46 px (A 20 1.2°% 1.2°9R/N) o I7 PLry 7 & AR
1 TR 19 AN B R BEFLPk L, Ty He 507 B 2 (1]
o8 T o

FARTARICICAE 55 HETEftm iy B A2
4N EREI 4 DAFEZER AP (S Solman
et al., 2011; Woodman & Luck, 2004; Woodman et al.,
2001) 500 ms, EoREOAICAX 4 NEIAEIE,
[E]F% 5000 ms JF#EATICAZMIR, RIFE B %5 Hh e S 3
—A e, BRI T Z @B B S A NI A
Tt iy 4 B g —F AR5 28 R TAE
LRSS T SR, ERE AL 7 Fh )
ISP PRSI, A0FE 4T {4 (RGB: 255, 0, 0) . # {4, (RGB:
0,0, 255). HB{,(RGB: 0, 0, 0). H {4 (RGB: 255, 255,
255). 2% % (RGB: 238, 130, 238). & {f,(RGB: 255,
255, 0). {5, (RGB: 0, 255, 0), 4 a7
FEARAR, ORI 5RR O BEE I 130 px
(PSR 290 3.5°)0

s RS moet il R B, fE5t
e S R S R A B AR IR I R/ S5 B
JE 2 IR R 5 E i i B AR iR KNI B
ZFR(A O RASCT, K/ 60 A5) 500 ms, [8]FF
1500 ms 5 2 T L K 5K R 4000 ms, %
SR AR AE LA ) B P 3R 2 9175 A0 AR 4 (R s AR
5 [N

x1 ZTENEZAHRARMES TR

(VA=s 1 2 3 4 5 6 7 8

10 11 12 13 14 15 16 17 18 19

T AR AR (%) 55 59 62 62 55 45 41 38
AR (%) 34 38 44 56 66 66 62 56

41 45 52 56 56 52 48 44 44 48
38 34 42 47 53 58 58 53 47 42

e O HeE R B, IR ARAR IR B /1024 x100%, INARAREZEE/T68 x 100%, R A3 B R (R AR bR E 43 L o
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18 B 0Bk 0 5 4 ) 190 5K 35 8] AR R D R 1A
A (G &R BHR). 1 J%CHH Photoshop CS 3 XF Il H
AT AL B, PR FE KN R 1024 % 768, 4K
JFsR M Rosenholtz 55(2007)4& th 93H5J7 ik, LA
fiF $1 ZE (feature congestion, FC)HI-F i J# (subband
entropy, SE)RF&HR, XF &l R (0 HL b TR GLEE R4 T
fifik ty FC M1 SE Y@ R (FC: M = 4.45, SD =
0.64; SE: M =3.87, SD = 0.21; FC I SE {71 474
BETEAHSE: » = 0.48, p < 0.001) 60 JKAE N IE 525
HE IR AL AL A R, o FC AT SE BIRH B R
(FC: M =3.00, SD = 0.38; SE: M = 3.37, SD = 0.17;
SE il FC 76 P A& R B IEAHSG: = 0.50, p < 0.001)
60 5KAE Ay 1E S 56 P A B T L 4L B A Rk I
YRR RYIE - AE FC Al SE X PSS bR [ 22 544 1
F(ps <0.001) 2 By B2 6 5K, HH 12 5K(FC » =
3.97, FC i = 3.22), ¥k b i) U S il ebifhy, —
0y B AR R B ARHAE R B8 R B A 5%
TFTF B SEge bR 55— B AR R HbR4E R
IR AHE R BARAR LA R sEg bkl —3k 264 5K
(24 SR T2, 240 sk T IELNSEE) 5t F s

AN, T B IR SE g R T F T AR IS S
T, IR R 1 AT b 32 M R B R e 4
AMARFERBEHLF R, E T U G, A 500
ms, FHREAEEREK, KWK 60 ) HEi1ZAk Y
i (Soto & Humphreys, 2007).
24 FKWEIH5ERF
241 EWEit

ARG FEE H RN T XL 3 RS ALY T A
TCAZ B B AR WS 8 L L i R AT S5 1
sy, BRI S R B ARk . H AR
M ) ELAAR AL R B DA % 45 2% A 5 1 T P AL i TS L 3
AR AANER . FIGZSERA 3 (TAEIZIZ
R gk, Bk nfnE) < 2 (3
PRBAR 1) FAREFR S : A FISCF) < 2 (R =
I TR AR VR LS R AIG) <2 GRR I R H
JE AR AN A A IR A S0 T . Hodh B
BB 1) L AR Ak R B RN 48 2R 7 S5t 1) AT ) 400 B Y L
J R AR, T AEICZ 3 2 B A vk ) R
HbrJe B A A Bl A o PR AR A 58 ik 5
B TAEICAZAT 55 B IE % . 58 i B S0 3 538 RAT:
55 WIIERGR . RN | R B B A R ]
GO BERFF ST 0] . 4 B B 1 S 2 v s [
U B BE A LS B0, AR B B 0 R L i ] 4
E

242 XWIERF

¥ 96 Z Bk b A 6 4, FE4 16 A(B 4 3
N, & 13 N), e R E-AER R A2
TR BB . FIRA B REIRAE
BIRMB- R B . SRR B AR
s [\ 2R HbrAefk 6 ot Fisiss . &
FRECe 26 4 PSR 2ERL, O AR E
Fr-48 2% b 5 AL TR LR &, @0 R R H
Fr-48 23 5c i AL TR L = O A i s8R H
Fr-48 2% 5c i AL TR SLEEAIR, @08 R H
-1 2 o e i E A R AL AR . X TR — sk R
Yyscmiia, Y SCFEPOR R Hirer, A E
R AT EE R, RIS 9k A BT 58 B S 6 v X6 ] —
B R # —k, ER S A g 8 &R 120 5K
(FLBE TR AL EE = AR 45 60 5K) 50K f, 1X 120 5K 5%
R R eS8 S BRI SR BEALEY, T R R
IR RNSCF LR 5 AR 2 5 D0 R i R~ B
ki, 1 P ACKRE i, W IURICF IR,
HO1-H60 3= M5 1R AL EE =5 19 60 5K &1 -, LO1-L60
RBEVGETRFLEEMRAY 60 IR K F; S 1 58 i 4
AER SRR AN PHOT-PH30, WH31-WH60,
PLO1-PL30, WL31-WL60; Z/# 2 5E LR TE
= 5 KB 4H & S WHO1-WH30, PH31-PH60,
WLO01-WL30, PL31-PL60, DIit2edfe. SCH0TFLAHT
Py XRG4 T 9 s e, IR BRI S HE A S

To -8 R HbR A BRI 7 8- R Hir e
2R B GRS AR — B 1a FITR) B SEHE
B e LS <+ 500 ms, RS 4 MR
W A BENLF-HEE 500 ms, R EFT & & 0 AT
%, [EIfE 500 ms BY%5 5 ST ZH RN HirY
PR B I R Bl 44 % 500 ms, F[8] B 500 ms A9 %5 B¢, Bl
J5 R PAT A LR S 1000 ms, FESR Wl IR
IRERTAINSE S s N =S WS e iR il
4000 ms, FRHEIRAE 1Z I ] By R 218 R B b,
IEAT A B bRy i i 23w s He 25 IS /2 4000
ms P25 5E, RIS, REHAT —iik. &
FhEPET, Bl et fr 1230 4R ) 5256, SR
HEAT 120 R B IE S5

FRICIC M B R HARAAE . BARIDIC T3 -
R, SeiefE- SR8 BEAZE, M
2 HCIC R EAE R BAn2E 1k 4 Fh AT ARG
SR — B AW 1b FR): B SeTEf s e B
HAAS <4500 ms, SRJFEBL 4 AR BENL 71
500 ms, ZERBGAXHAT R EMHAESS, [IFE 500 ms
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4000 ms

1000 ms

a b

ATE4000 ms N HRFHE R H
bR, FEHTAE BRTE A

BIAE3000 ms P W2

o ’ A, AR
g&ﬁ!ﬂ% soomy HEFRL Wt
' ' HIAAE4000 PR % H

' b, FEHTAE F b zs i it
50

0 ms
I 500 ms

IR RE RV g T Y
T B a TR SCFHRR RS R, 1B b R G 3SR A PR I R s AL 1 R i T 21 [
N EARPIIE, SEgd B AN R 2D R B, A B LA 1R T i

1 28 B I S B0 T B R Y B bR R 4 B R sk BR
500 ms, [A]B% 500 ms 1245 55 B 4 AR B )
s 4 AN TR E EREATTE 500 ms;
ZJEHE 500 ms ML AR A, R R R A AT A
IR S RS BT R R s 4000
ms, ZERPOTEZ AT ] B 4R 2 R Hbw, JRITAE
HA PR s kg b, f S5 5 & 500 ms (Y25
B, SRIE R ERECE A TR — OB R,
FELEATE] 3000 ms, R AEIZ T BB Py 3 Wi
B B 7 B T R WA e Y, ISR R RIE Y
T E e R AR JR TR SR AS RS R
500 ms AYZ5 G, ZUGRIRAE A, SRIE AT —IRIK .

S5 ) S ANE LI A R 5 I SR R BAE ]

3 AR

M T AT HB5E R T 5= TARCH
PR LG S RGN, BATREREA
[l S 264 T SRR S5 A SRR AR R AR, ik
XU 55 28 TARICAZAE 55 SR (nk 2 Fo),
JIF LA X 28 TAR IR A4 55 19 1E Al A8 — 26 1Y
ettt

IR AR AT 55 BB A T AL B, B iR
BT R, AT IERR PO BRI o B R SOR Y

WRAASE: OPRTE 4000 ms P AR TF 0 455
N R IR @B R AR M T I Y R B s g, H
TS ARTE TR SR IE 5 AR V572 B AR PR itk
OMKHEIZ S P8R SN I A4 M £ 38D B J5 U] 53 B
R @OFF LB N A b, A RRL it IR
100 ms A7 A A5 5% (S 8 Malcolm & Henderson,
2010; V& & Wolfe, 2012 FI%HE 7 b BAR 2817 i
B €73 Vo WA Tak VAL N2 N A= s Rt (B R =
T S SR B A R SR A A 12.1%,
18.8% 1 21.0%. AS[FSEEG A1 T 18 R AT 55 ik
Guitah R LR 2R 1a 2R 1f iR, SR SPSS 21.0
X Sy R AR S T 3 A

x2 FREKEFHTUA=TIT/ECIZLESHERE

KR &R IR A48 R
AR H b AR SR

M SD M SD
TR 0.74 0.28 0.59 0.32
23 [ 671 4% 0.62 0.08 0.55 0.08

3.1 #HEMRS
311 BREREME

T A 2 4 1 I i A R E g I R
AR I 1A e s S g, HORO B AL T —
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B L P9 Bk B HR . S5 (R 2, A
s, 3 R A N R IERE S B,
F(2,90)=9.84, p <0.001,n,” = 0.18; H 5k [a]¥
ARSI B R, F(1,90)=3.72,p
= 0.028, n,” = 0.08; FjHALN TR, MIERA
PR ANAER, AR RS 2 ) 25 55 R 3 (ps >
0.05); MR HIRAfLIE, JCH &I T M RIE
R 2 TR IR A M M AN (s < 0.01),
IEAM A K& B, Ak B R H AR 2 A A2 k5 H AR AR
FURMEFE 2 AR 3, F(1, 90) = 14.14, p <
0.001, m,” = 0.14; fASARUN ST R, SR HEs
AR, PP IR S5 22 [R] 04 TE A 26 00 1o 3 22 7 (p
= 0.177); 43R B2 nt, DISCF IR R
K BRI ERRACT B 425 8 (p < 0.001),
3.1.2 #HERMNAK

4 2 N R A F S R 2 B B A
HRBN By BAR, JEE A 25 B4 s S Ay
1R R AT RG . Z5 (R 2, MR, 3 Fpfdkss
BRI RN 2255 83, FQ2, 90) = 6.84, p =

0.002, n,” = 0.13; Z&E KR THBSKMTH
RN R T AR, p = 0.001; =3
SRR ZM N ZEFHAREE @ps > 0.05), AP
W REB, KR EHE R Hhr 26 S Birtr iy A
RACFR B 2 [0 A W 3 2 BEAEH, F(1, 90) = 56.24,
p < 0.001, n,> = 0.39; A BRAUN IR, MR
HFRAEAIT, SCFERIR A48 R S e F TR
R < 0.001); MR B AAER, & 20
ZRALRE(p = 0.742), HARBAR 0 EAR R B A1
LB TR BLEE A2 BAE I .35, F(1, 90) = 6.05, p =
0.016, n,” = 0.06; fAJ BRI ST R, =R 5 IR
ALEE TR SO B 48 2R S 18 8 2 KT
RH(ps < 0.001); HIEFEARILEIR AL T — % Z 1)
25N & (p < 0.001),
313 #HERIRE

BT MR BN H AR, A48 A 2R F24 hR aR B
Be. HI BB B . ARISEE A R
PR AN 6] B Be B4 22 i (R Al 3 s o 1 TR R 4%
AW B AT Ry A 3BT

2000 1 o BEEARAE @ HARAE o iR e HirM r 100
1800 1 L 90
1600 1 L 20
2 14001 L 70
£ 1200 Lo 2%
E 1000 50 o
¢ : ¥
i 800 - 40 &
= 600 [ 30 S
400 1 - 20
200 L 10
0 : . 0
it E2rNvit= Z3 () 3K Ttk E2rNvit= Z3 [ gk
ER(aEvAE- =S B (GGt sl
B2 ORTRISEE S0 T (148 2R B s (ms) FILE B 36(%) (B iR 222 bR, T )
— o IR B o FIHBE e kB
FEAR |

d;\/

= .
W XTHUR |

g EALR I

TR [

&
<
&
LR |
&
R

TR |

0 200 400 600 800

1000 1200 1400 1600 1800 2000

ISR AE T ) AL ZR I ] (ms)

Bl 3 TR SR A F T 42 2 ad B A R B B9 R 22 18] (ms)
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AL 1h B B A A7 2 e [ 2 i D A48 2% 1) T 2t R )
Bl U AR Bk 2 Tl At ), B R 1 R AR Bk v AR
W1, B s T kA8 R i R R R B IR
IRBR R B MEZ R . Jr 2250 R, (R R H
o AN 7R Bsf AL U B B 10 o 22 st i) d 35 K TR B b
BT, F(1, 90) = 6.00, p = 0.016, n,” = 0.06.

FHG B B ) R 2 B ] J2 8 DBk B R B R
S NE R R NE R 7L N N0 5 a5 A
FERPIRA R T 2250 Hr R, 3 M k40 T
HH O B FREnt [0 22 8 B3, F(2, 90) =2.19, p
=0.118, n,” = 0.05, A5 HAREAR A BB A
WEMZEAEH, F2, 90) = 3.54, p = 0.033, n,° =
0.07; TSR 4T R, S LLE R IR R &R
AR, Jof g &0 E o B R ent ) 58 T &
R TR = 0.038); HLISCFIEAFRERH
PR, 3 AR Z A 22 5 R B3 (ps >
0.05). HAMAZI, kR His 2 A2k 5 H
o AR A 11 LA b B 22 1) A7 A B 3 I s BAE
F(1, 90) = 28.63, p < 0.001, n,” = 0.24; & AR 4
M, MR BRI, SCFHER KT
B B e 22 B TR F I R 7R 4514 T i (p < 0.001);
R ERAZRN, —HZRZERS AR E (P =0.551).

FH B B 1) 1 L R B e T A AR R A
FREE 7 2250 W1, 3 A 451 S B B i
SMEREE, F(2,90)=6.19, p=0.003,1,” = 0.12;
ZE IR OSSR B s AL
B> FRERTM MR AT @ = 0.013, p =
0.006); JEM#E Z 02554 8E(p > 0.05), kLok, &
RIRR H4E & H i 2 &2 S B bRk i 2k
FOREBE 2 [ A7 7E B 022 BHAE, F(1, 90) = 15.94,
p < 0.001, n,> = 0.15; RN MR, SR
HARAR LT, O3 B B B i i g 2 1
KR 2 (p < 0.001); 4R AR, —
HZ 2R E (P > 0.05),

48 B B %) 1 24 3 A B i) sz e T i A T A
SR AR UL B I % AT W2 5 S H AR AR Y
M Dy FRIE T 225y W 2R, 3 M B AR R H O B
SR LR R 25 SR B3, F(2, 90) = 047, p =
0.624,m," = 0.01, BbAh, K&K SR Hbr
AL 5 H AR AR B ARG B 22 ] 2 Y A8 BAR
H, F(1,90) = 6.11, p = 0.015, n,” = 0.06; 4% H
PRARAER, B P28 2 H bR B By B P 4 1
PRI ) 96 F SCF RIS B (p < 0.001); 4483 Hx
AR, T Z A2 AN 3 (p = 0.544) TR AL

JE AR RS 2 H bR A AR A A8 BRI AR
F(1,90) =7.37, p = 0.008, n,” = 0.08; fAj BARLY S04
FW, MR H bR AEL R TR AL = AT
485 B B3 118 SF- 459 3 R B 1] 4 0 T L BE I 1) 4%
F(p < 0.001); #FE BARAALRS, PR SE 2 0E 2%
FAREP=0.735),

Bl N i B %) 45 28 1sF 1] sz ke 1) o i A 1 A
YRR IR HARAI R 7 2250 AT 0, 3 Fpfi
B AME R RN BY B L A 25 5 W3, F(2, 90) =
5.90, p = 0.004, n,> = 0.12; H5 H AR A HAR L
A & s HAEH, F(2, 90) = 3.38, p = 0.033,
n,” = 0.07; fAIHLEN AT 2B, Y LA AT 204 R
R BHART, TR &R 2 TS sk 4k
F(p = 0.032, p = 0.041); HLISCFILASERIS, T
RN F R 7383 T 4 TS R Rk Ak (e = 0.008,
p=0.003), LA, LK EER iR AEk
5 H AR ARG B 2 [ 2 BARE B3, F(L,
90) = 7.08, p = 0.009, n,> = 0.07; ] BN ST %
W, 4R B b, B R 2R &0 T iAo B
I RFSEIS [ 6 T SCF R I (p < 0.001); 2448 % H
PRI, 35 Z W] 22 5 ik 2 (p = 0.448),

32 HEHE

R BRI N B 55 08 TR L EE eR 5k A
R, RETH RSP RAIRALE &M RN
MERRBE, (BB RS RGORBAK . AW 5T bR T W A
IRELEEFEAR: FC M1 SE, PRI 07 (4 PR AP EAG 18 2%
R IFEFR A RT/FC Fl RT/SE (Henderson et al.,
2009), Z5HanE 4 Uros.

3.2.1 #EREME: RT/FC

X} RT/FC #4777 20T KW, 3 i a5 T
M8 R HE LS B E, F(2,90) =7.28, p=0.001, 1,
= 0.14;, HS5MRFLEWLBIEM RE, FQ, 90)
= 5.61, p = 0.005, 0, = 0.11; fij AR 40 W,
AL IR LR R, JC R B 48 R ACR T A [E]
I = 0.002); WAEIRELBEACET, Jo 5K AR
TN RIECER & T EAENE = 0.001, p =
0.028). IAMAEI, K EHE R Hir 2G2S
HbrBitr BRI R B 22 BEAE 3, F(1, 90) =
61.35, p < 0.001, n,” = 0.41; A BARUN 4> Hr £ B, 24
R AR, KB 3R i3 RBORE T 30742
RE(p < 0.001); YK BIRALR, —FHZH %
HARE (P = 0.416), HIREAR Y EARLEEEE I
SEIR AL B BAE W 3, F(1, 90) = 13.83, p <
0.001, n,> = 0.13; fRT AN AT R W, PIFh4/R 4%
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KHI(ps < 0.001); HEFESCFIIRFZMT, —HZ
Ji) F 22 5 T 1A
3.2.2 EME: RT/SE

XI RT/SE #4777 2253 A R W, 3 R a5k v
P RACR 22 5 W3, F(2,90) = 7.16, p = 0.001, 1,
= 0.14; HS5WIRALENZE EAEMNEE, F2, 90) =
3.79, p = 0.026, n,° = 0.08; fAIFAKUN S-HT R, M4
eI ELRE R, TE Bk i RACR S T AR
(p= 0.002); HLHEIRALEEARKT, Jofzm &R 72
M8 R BCR I T2 M5 R (p = 0.001, p = 0.023),
AN B, R 48 R B bR 28 5 HARB AR
AR HEAER B, F(1, 90) = 54.73, p <
0.001, m,” = 0.38; fAI RV S Hr R, MR AR
e, B R 48R I RICR = T XCFRR W <
0.001); MK HIRAZER, “HZMERANEE@E
= 0.473), BB EARIRR BRI FLEE A 38
HAERWEE, F(1, 90) = 10.64, p = 0.002, n,” = 0.11;
TR BAASN AT R W, PIRMRRS5IF T, PUOEiR AL &
PSRRI T IR SLEEAR A (ps < 0.001); HUJ&
TECTFHREMT, &2 2R mime .,

4 e

T THDRE A 2R B S AR 2R RR A 7 T R g3
Pl 2 TARICAZ T 0 92 548 AT 55 19
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R R R B AR Al . HAREAR 1 AR
VAR AR 2% 7 55 1 T ) 40 5 T L E T R ) 80 4 1
41 A=TERIZ OB ELIGRE RN

Al

AR ZRAT 55 B IE 0 3R SO0 I Y 25 ROk B, —
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L5518 AR AT 55 1 T 0 SRS RE IR S 8 AR 1Y
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R L S e A R LS, 1T AR 7 38 R A
L33 P A 67 A0 B 52 3 5t 4 RS R e
R R BB RIET . X ATRRE Iy Y
R EbRAZN, AR HRAE AR K I 212
AN SR D 5 LA TARICICBE IR, R
T — B, WEEE AT DN HC A2 B 3l ik
FEHCE ZR H bR i R AE 5 48 b H AR R Rk
45, ML TARICIZ s 5 T i R s 5
TS T 20K, 448 2R B ARTE K A
WAz Ay, B AT BER HERE M AL 2 AL,
OB 5 A — 2 B i s TAR IS (RE I A2 25 0] T
YEIEAZ) SR, I TARICIZ 5 2 R 2 25 Tl £ 280
T RSO BAR T IR BT, X
5 A TARICAZ 5O AL G 0 18 RAT 55 2 )
EXMPIAY(Oh & Kim, 2004; Solman et al., 2011;
Woodman & Luck, 2004; Woodman et al., 2001),
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S 7 57 45 2R T T LU A4S e L e 4 R TR AR
BEOE R A IR AL G e 18 R AT 55 it
TR R, R TARICICTEAL Gl 8 RAT 55
WY — A T EAE & X e miE R ad w1 AR
I W, iy AR F R AR A2 T AR T ARSI
AR, — B RESI/NERIFR TACIZ S
HE, B TTAEICC R T 300 18 2R 4 1 5% i AR
/INT (Emrich, Al-Aidroos, Pratt, & Ferber, 2010), £
WA R, FRTARICICMAE R R 4 HIH
(N, Luck & Vogel, 1997), X MR 5 EHL 5
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TR R, ELZAR S 300 43 i B B AR S 1 8] ) 52 1)
5 BARER 1 BAARCRE B OC, A TR R 7§
HREARFMT . TEIAR B, U= R s
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7N SRR 23 ] G B3O0E A DA B B A 52 I 1] A 5 i B
Ko AT UL, ZEAA 67 280048 22 i 1Y 52 e 50t
AR 2R R SR B T ) B o0 1 R0
FEASEIA AR, BRS2 M 1 RaE FR  B B,
ST YA BARRYBRIABT B s AR LA T o0t
PRI R W R X 22 52 B E AR BN B R 1Y
RO o X S48 I I S i 3 A9 ] A A Rt 2
— 2,

WAk, AW BT R AR i 2 ] Y 22 HAE
FH o B FHE 2 H bR 15 22 A0 8 R St i 2 e
AR RARE R B AT G, XAUR BRI R A S
AR b (s I s /R IR A ), T Lt e B
W B B2 a] | VLA ORI DA B B B A7 22 I 1]
SRR bR b o Y8R BAAZR, RE5ER &1
Z A Y 22 S AN B R TG R H AR, [ 4
IRNESCF R R I —E I, X S5 HAAA KA
S B AR R WSR3 45 R — B (0 Bravo
& Farid, 2009, 2012; Castelhano & Heaven, 2010;
Malcolm & Henderson, 2009, 2010; Schmidt &
Zelinsky, 2009) X & Ky 48 R HAp ARy, HAR
Bt i A7 AE R IS IZ h, WS AT DL A 31k 4
RSN Bl s T SR H AR, H AR
FARTE TARICIC R, RAE TSR, A2
W RAETE AT e 4 B T 5 48 R b S v g H
PRPIARIEAT TS, TR SO SR i, 2O F
THFRAERE R E I A BEREAT UL IS, DAk H A
A FAE 55 1 2% 1 P bR A B DT A 8T R R
IR EINER S o 1% 2837 5 10 T PR 5T TR 6L RE f
BR NSRS 5 B AR R 0 BRI R A K

B 45 2R 3 S i LS TR AL EERY I, SCF R TE R
B e IB A 5 ey . X AlRE A, 3C
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KT A HARP R AT VEAC o 240058 TR L RE AR
B, 48R, 2 X AR AR A
Bl 5 L8 TR LR B3, R I B A, X
FRAEFAR RN BB AI 2R T
42 MEITERIZABHNELGRRELERR

A

LA RACRA PN EFR(RT/FC F1 RT/SE) )
B, SHAEFMA I, 250 A RERE S 5
A8 R, IR ARG 6 B S 5 118 R AR
M AN R o 3% 5 i A AL 48 AT 55 A7 1A 8
RABCR WIS 45 R 2 — B (Oh & Kim, 2004
Solman et al., 2011; Woodman & Luck, 2004;
Woodman et al., 2007; Woodman et al., 2001), 1.4},
AT K BT R AR B 2 (A 32 HARE T . 1Y)
MR B w25 HAR R i B AR LR 22 [A)
A H L RIACR: IR B AR, MR
RORAEM RN R HAR I 5 2 1) 22 5 AR K 24
R B, B8R B 38 RBCR
TCFHRIR . R S R ELE 5 BAER 1Y
BT B g B R ROR: TEPIF R4
REFRATE LT, 48 Fm s 1R G R A R
R4 1 T 45 % T TR O TR LB AR 4 R AR, i HL
XM 2 S AR SCF AR NS R HAR R B8 A 8
FAFTE IR . X 5 R AR S R S A A
SRR, ST, IR T AR [T i AR AR
e A R T AR RS, A A HERGA

o S5 O, B TR L BE I R I R RO
o T TR L BE AR 48 R AR 5 U A — 2
FRATHED 10 BRI 25 R 00 S R A PRl AT BB R (O] RE
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4 BN RSP HERYER, JF BB S
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2 BB AT — N T, 3k s A e 8 i
1155 A — 2 BB ) g, 3 1S 385 e YR L B 2 A
T B A 48 2 N B AR X T TG B[] BRI T Y
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AIRE XS | AR S A 5 1 R itb Ay
RN, POl BRI AR, RN
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SRS RAL S b, MR E R RS ICL
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Abstract

Many theories of attention have proposed that visuo-spatial working memory plays an important role in
visual search. Previous studies have examined the involvement of visuo-spatial working memory in visual
search using dual-task paradigm in which participants performed a visual search task concurrently with either a
spatial working memory task or an object working memory task. It has been found that the presence of spatial
working memory load adds a delay to the concurrent visual search reaction times and impairs the efficiency of a
concurrent visual search task. In addition, the object working memory load prolongs the concurrent visual search
reaction times and impairs the efficiency of a concurrent visual search task only when the target identity varies
constantly from trial to trial. The present article extended traditional visual search to real-world scene search and
investigated how the spatial and object working memory affected the real-world scene search performance
(search reaction time, accuracy and search efficiency) by employing dual task paradigm. Meanwhile, the
mediations of target template specification and visual clutter of search scene picture on these effect were
considered.

In the present study, 96 participants’ eye movement were monitored using an EyeLink 1000 when they were
performing a single task or dual tasks. In the single task, participants searched for a specific target object cued
by an abstract cue (a word) or a specific cue (an exact matching picture of the target); in the dual tasks, they
performed a real-world scene search task during the delay interval of a visual working memory task (remember
four color squares or four spatial locations). The four-factor mixed design was employed, with memory loads
(non-load, object load and spatial load) and target type (change and constant) being the between-subjects
variables, and visual clutter (high vs. low) and target template (word cue: a word identifying the target vs.
picture cue: an exactly matching picture of the target) being the within-subject variables.

The main findings were as follows: (1) Compared to the non-load condition, adding a spatial load slowed

the search reaction times and decreased search accuracy and adding an object load only decreased accuracy of
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search. Adding an object load delayed the durations of scanning epoch when the target was cued by picture of it
and adding spatial load prolonged the durations of scanning epoch and verification epoch and increased the
fixation number during scanning epoch, mediated by specification of target template. (2) Compared to the
non-load condition, adding a spatial load decreased scene search efficiency and this effect was mediated by
visual clutter of the scene picture. However, the object load did not influence the scene search efficiency.

These findings suggest that the effects of spatial working memory and object working memory on the
real-world scene search were not same as their effects on the traditional visual search. The spatial working
memory load can affect the reaction time, search accuracy and scanning epoch and verification epoch and the
object working memory load can affect the search accuracy and scaning epoch and these effects was mediated by
specification of target template. The effect of spatial memory load on the scene search efficiency was mediated
by visual clutter of the scene picture.
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